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[571 ABSTRACT 
A descent device is provided for emergency descent 
from tall structures and for lowering objects from high 
elevations such as a hovering helicopter. The device 
includes a rotating spool having a cable wound thereon 
for descent and a rotation-retarding vane member 
which rotates in a fluid cylinder. An adjustable bypass 
is provided for the fluid as the vane member rotates 
therein so that the speed of descent can be adjustably 
controlled. 
7 Claims, 9 Drawing Figures 
https://ntrs.nasa.gov/search.jsp?R=19770014900 2020-03-20T07:21:56+00:00Z
US. Patent ~ p r i n  19, 19-77 Sheet 1 of 3 4,018,423 
54 
Sheet 2 of 3 
34 36 42 I 
4,018,423 
U.S. Patent ~ p r i l  19,1977 Sheet 3 of 3 4,O 18,423 
4,O 18,423 
1 
Another important object of the present invention is 
to provide a descent device for emergency descents 
and for lowering equipment whereby the speed at 
which the descent occurs can be varied. 
Another important object of the present invention is 
to provide a descent device which can be used to lower 
heavy equipment from a hovering helicopter and the 
like and in which the speed of descent can be adjust- 
ably controlled. 
These and other objects and advantages of the pre- 
sent invention will become apparent upon reference to 
the following specification, attendant claims and draw- 
ings. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a side cut-away elevational view illustrating 
a descent device constructed in accordance with the 
Present invention, 
is a view taken line 2-2 Of 
FIG. 2a is a schematic diagram illustrating the geom- 




EMERGENCY DESCENT DEVICE 
ORIGIN OF THE INVENTION 
The invention described herein was made by an em- 5 
ployee of the United States Government and may be 
manufactured and used by or for the Government for 
governmental purposes without the payment of any 
royalties thereon or therefor. 
BACKGROUND OF THE INVENTION 
%is invention relates to emergency descent devices 
of the type shown in U.S. Pat. No. 530,863 and 
5 16.1 17 wherein a spool having a cable member wound 
thereon is retarded in its rotation as the cable member 15 
descends by a rotating vane member in a fluid cylinder. 
M~~~ particularly, the invention relates to improve- 
ment in such devices and to providing an adjustable 
bypass for the fluid around the vane member so that the 
speed of descent can be controlled. The improved de- 2o FIG. 1, 
vice has much broader application than those devices 
heretofore known for lowering equipment from ele- 
ing helicopter wherein it is necessary to control the 
speed at which the equipment is lowered. The im- 25 
proved invention also has application to heavier loads. 
SUMMARY OF THE INVENTION 
A descent device for emergency descents and for 
lowering equipment from tall structures and the like is 
provided comprising a cylindrical housing having an 
interior space containing a fluid, and a rotor shaft car- 
ried for rotation in the housing having a reduced end 
opening in one end of the housing. A spool member is 
carried by the reduced end portion of the rotor shaft so is a sectional view taken along line 8-8 of as to rotate the rotor shaft when rotated in a first direc- 
tion while being rotatable relative to the rotor shaft 
when rotated in a second opposite direction. A cable 4o DESCRIPTION OF A PREFERRED EMBODIMENT 
member is wound about the spool member having one The descent apparatus is provided for producing a 
end connected thereto. A diametrical slot is formed in controlled descent of a person from a tall, structure, 
the rotor shaft carried within the interior space of said such as a building, as he grabs onto an emergency cable 
carried in the diametrical slot extending across said 45 the descent of equipment from elevated places such as 
interior space of said housing. a hovering helicopter. Referring now to FIG. 1 in de- 
A channel means is provided for transferring the fluid tail, the device includes a spool 10 upon which any 
from One side of the vane member to the Other as the suitable type of cable 12 is coiled. The spool 10 has 
vane member is rotated in the interior space by the outer walls 14 and 16 for retaining the cable therein. 
rotor shaft to retard the rotation thereof. 50 Extending outwardly from the outer wall 16 is a rotat- 
An end cap member encloses the cylindrical housing able handle 18 which enables the spool to be manually 
on an end Opposite the end through which the rotated to coil or wind the cable 12 thereon. The wall 
portion of said rotor shaft extends and means carried 16 of the spool 10 has an opening 20 extending there- 
by the end Cap Provide an adjustable bypass Channel through through which a cylindrical, reduced diameter 
around the vane member for the fluid contained in the 55 portion 22 of a rotor extends. On the outer end of the 
interior space of the housing as the vane member ro- reduced diameter portion 22 of the rotor is a circular 
tates so as to adjust the retarding force. flange 23 and a threaded end portion 24 which is 
Thus, the fluid and the rotating vane member pro- threaded for receiving a nut 26 for securing the spool 
duce a retarding force on the rotation of the spool 10 to the portion 22 of the rotor. It is to be understood 
member in the first direction due to the unwinding of 60 that the spool 10 is adapted to be rotated freely relative 
the cable member from the spool member and the to the rotor 22 when the spool is rotated to wind the 
adjustable bypass means may be adjusted so as to con- cable 12 thereon. 
trol the speed of descent of said cable. A concentric latching mechanism is also provided on 
Accordingly, it is an important object of the present the reduced diameter portion 22 of the rotor and in- 
invention to provide a descent device for emergency 65 cludes a cylindrical latching ring member 28 which is 
descents and for lowering equipment from elevated keyed by a key 30 to the rotor 22. The latching ring 28 
places which permits a safe descent at a controlled has a radially, outwardly extending flange 32 upon 
speed. which pawls 34 are pivotally mounted by pins 36 se- 
10 
vat& places such as lowering equipment from a hover- cal housing constructed in accordance with the present 
FIG. 3 is a sectional view taken along line 3-3 of 
FIG. 4 is a sectional view taken along line 4-4 of 
FIG. 5 is a perspective view illustrating a rotor shaft 
30 and vane member utilized in the descent device con- 
structed in accordance with the present invention, 
FIG. 6 is a side cut-away elevational view of an alter- 
nate embodiment of a descent device constructed in 
accordance with the present invention, 
FIG. 6, and 
FIG. 
FIG. 6. 
portion Of reduced diameter extending through an 35 FIG. 7 is a sectional view taken along line 7-7 of 
cylindrical housing, and a vane member is slideably and the cable unwinds from a spool, or for controlling 
4 , O  18,423 
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cured by spring clips 37. The inner end of each pawl 34 holes extending through the vane would control the 
has an outwardly extending portion 38 into which one restraining force. Therefore, the speed of descent of 
end of a spring 40 is attached. The other end of the the person on the cable can be suitably controlled. 
spring 40 is attached to pin 41 projecting from the When the spool member 10 is rotated by handle IS in 
radially extending flange 32 of the latch. The purpose 5 a second direction to rewind the cable 12, the pawls 34 
of the spring 20 is to pivot the reduced opposite end of do not engage in recesses 42 and therefore the Wool 
the pawl 34 outwardly so that such will engage in a rotates relative to the rotor portion 22. In this manner 
recess 42 provided in the inner walls of the spool 10. the retarding force of vane 48 need not be encountered 
The inner end of the rotor 22 has an enlarged diame- during rewind. 
ter portion 44 provided with a diametrical extending 10 The cap assembly 54 includes a cylinder head mem- 
slot 46 therein. Extending through this slot 46 is a slid- ber 64 and an end cap member 66. The cylinder head 
ing vane member 48 which has its outer ends engaging member 64 encloses the interior space 52 Of the Cylin- 
the inner wall of a substantially cylindrical housing 50. der housing 50 at the end of the housing opposite the 
The vane 48 has a plurality of holes 51 formed adjacent end through which the reduced end portion 22 of the 
each end thereof. An inner chamber 52 of the housing 15 rotor extends. The cylinder head is then, in turn, Car- 
50 has an inner surface closely approximating that of a ried by the end cap member 66 which is fitted Over an 
right cylindrical surface defined by the following equa- upwardly extending flange member 68 of the cylinder 
tions (see FIG. 2u): head 64 and is spaced therefrom by a pair of spacing 
rings 69. The entire assembly is secured together by the 
20 bolt members 58 having a conventional nut member 70 
fastened over the threaded ends thereof. The cylinder 
head member 64 has a concentric cylinder bore 72 
formed therein in which a piston 74 is slideably moves 
L(8) = R  + h  ( I  +Sin 0). and 
L( 180" +e) = R + h [ I  +si( i8o0+ e)] 
A designated generally at 54, is toward and away from an end surface face 76 of the 
to the housing 50. O-rings 56 are provided at the oppo- 25 enlarged rotor portion 
site ends of the housing providing a seal coupling be- A threaded piston stem 78 is integral wieh the piston 
tween the housing and the 54 at One end 74 and is threadably received within internal threads 
and an end Plate 57 at the Other end. The 58 formed in a central opening 80 of the upper flange 68. 
extend through the cap S4 and the housing 50- Seals 6o The threaded stem extends to the exterior of the de- 
are also Provided between the rotor 22 and the end 30 scent device through an aligned opening 82 formed in 
plate 57 SO that a fluid 63 iS retained in the housing. the end cap member 66. A lever member 84 is keyed at 
This fluid could be any suitable fluid and in one partic- 86 to the extended end of the threaded stem 78 exterior 
ular embodiment it may be Silicone. The perforations of the end cap and is fastened thereto by a nut member 
or holes 51 provide channel meanS permitting transfer 88 received Over a threaded end of the stem. As the 
Of the fluid 63 from one side ofthe vane nmnber 48 to 35 lever 84 is rotated the threaded stem moves the piston 
the other. Thus, the vane-rotor assembly revolves in the 74 toward and away from the end surface face 76 of the 
confined fluid medium 63 and develoPes torque as a rotor to vary the size of the clearance space 90 therebe- 
function of rotational velocity providing a slowed and tween. If the piston 74 is moved toward the end face 
controlled descent rate. surface 76 of the rotor reducing the clearance space 90 
The housing 50 is mounted to the structure upon 40 to zero then the only path that the fluid 63 has from one 
which it is desired to locate the emergency descent side of the vane 48 to the other is through the perfora- 
device by any suitable bracket means SO as to prevent tions 51 formed therein. However, when the piston 74 
the housing from rotating as the cable is unwound is moved away from the end face surface 76, an addi- 
therefrom. tional channel is provided through a space 92, between 
In operation, when an emergency descent is desired 45 the edge surface of the cylinder bore 72 and the edge of 
say, from a space launching platform or the like, the rotor surface 76, and the bypass or clearance channel 
person would merely grab hold of the downwardly 90 to the other side of the vane member 48. As the 
extending cable 12. The cable could be provided with clearance space 90 is increased more fluid can flow 
any suitable seat or harness to be attached for safety from one side of the vane member 48 to the other, thus, 
reasons. As the person begins to descent, the cable 50 less retarding force is provided against the rotation of 
unwinds from the spool 10 rotating the spool in a first the rotor vane allowing a faster rate of descent. The 
direction. When the spool begins rotating, the pawls 34 maximum retarding force is provided when the clear- 
engage within the recessed slots 42 provided in the ance space 90 is zero, thus providing the slowest rate of 
inner wall of the spool which causes the latch ring 28 to descent of the unwinding cable member 12. 
also rotate. Since the latch ring is keyed at 30 to the 55 The piston 74 and threaded stem 78 integral there- 
rotor 22, such, in turn, rotates the entire rotor in the with have an axial bore 94 formed therein with a plural- 
first direction. The rate of rotation of the rotor is the ity of radial bores 96 extending outwardly therefrom 
same as the rotation of the spool; however, it is to be communicating with fluid spaces 98 and 100. As the 
understood that gearing could be provided therebe- piston 74 moves backwards and forwards in the cylin- 
tween so as to vary the rotation of the rotor relative to 60 drical bore 72 of the cylinder head 64, the fluid is dis- 
the rotation of the spool. As the rotor is rotated, the placed between the fluid spaces 98 and 100 and the 
vane 48 is also rotated compressing the fluid 63 within fluid clearance space 90. Suitable sealing means is 
the housing 50. The vane 48 slides within the slot 46 utilized at 102 for sealing the threaded stem 78 at the 
maintaining the opposite ends thereof always in contact opening 82. 
with the interior wall 52 of the housing. As the rotor is 65 Referring now to FIG. 6, an alternate embodiment of 
rotated, the fluid flows through holes 5 1 provided in a descent device is illustrated comprising essentially the 
the vane producing a retarding or restraining force to same components as illustrated in FIG. 1 except that 
the rotor. The diameter, number and arrangement of the enlarged portion 106 of the rotor 22 is modified 
4,O 18,423 
5 6 
along with the configuration of the cylinder head mem- a diametrical slot formed in said rotor shaft carried 
ber 108. In addition, the vane member 110 is similar to for rotation in said interior space of said cylindrical 
the vane member 48 of FIG. 1 except that the perfora- housing; 
tions 51 are omitted adjacent the ends thereof. A clear- a vane member slideably carried in said diametrical 
ante space 112 is provided which does not communi- slot extending across said interior space of said 
housing; cate with the fluid space 114 as it does in FIG. 1. The for transferring said fluid from one 
side of said vane member to the other as said vane end surface 116 of the rotor portion 106 abuts the end 
member is rotated in said interior space by said surface 118 of the cylinder head 108. A piston 120 
rotor shaft to retard the rotation thereof; and slides in a cylindrical bore 122 formed in the cylinder 
head 108 for providing a variable clearance between 10 an end cap member enclosing said cylindrical hous- 
the piston and the end surface 116 of the rotor and ing on an end opposite said end through which said 
providing a variable fluid space at 112. A threaded reduced portion of said rotor shaft extends, means 
stem member 124 is threadably received in an upper carried by said end cap providing an adjustable 
flange 126 of the cylinder head and extends through bypass channel around said vane member for said 
the aligned opening 82 formed in the end cap member 15 fluid contained in said interior of said housing SO as 
66, which is identically shown in FIG. 1. An axial bore to adjust said retarding force thereagainst; 
128 has a pair of radial bores 130 extending outwardly whereby said fluid and said rotating vane member 
therefrom communicating with fluid spaces 132 and produce a retarding force on the rotation of said 
134. spool member in said first direction due to the 
unwinding of said cable member from said spool 
member and said adjustable bypass means may be 
adjusted so as to control the speed of descent of from one side of the rotating vane 110 to the other side 
said cable. by a pair of cutout portions 136 formed in the end 
surface face 116 of the rotor 106 and extending a short 2. me device as set forth in claim 1 further compris- 
distance axially dong the vane member 106 as best ing a latch ring member carried by said reduced end 
shown in FIGS. 6 and 7. In operation, the fluid moves 25 portion of said rotor shaft for rotation therewith; and 
from one side of the vane member 110 as it rotates means connecting said latch ring member to said 
through the channel means 136 through the clearance spool member as said cable member is unwound 
space 112 to the other side of the vane member 110. By therefrom to rotate said rotor shaft in said first 
increasing the clearance space 112 more fluid can be direction while permitting said spool member to be 
transferred from one side of the vane member 110 to 3O rotated relative to said rotor shaft when said spool 
the other reducing retardation of the rotation of the member is rotated in said second direction to re- 
vane member 110 thus producing a faster descent rate. wind said cable member thereon. 
3. The device as set forth in claim 1 wherein said end 
channel 
A channel means is provided for transferring the fluid *O 
as the piston 120 away from the rotor surface cap member c-es a cylinder head having a cylindri- 
16, fluid is displaced from the 'paces 132 and 134 into 35 cal bore formed therein opposing the end surface of 
the clearance space 112 by way of radial bores 130 and 
axial bore 128. As the clearance space 112 is de- 
creased, the speed of descent of the cable member 12 
would also decrease as it is unwound from the rotating 
spool 10. 
Thus, it can be seen that a highly effective descent 
device can be provided for emergency descents and for 
lowering equipment and objects from elevated places 
wherein a controlled speed of descent can be provided 
The device can be controlled to provide a slow rate of 45 end opposite said cylindrical bore; 
descent of a person descending from an elevated place 
during an emergency situation in a safe manner. 
While a preferred embodiment of the invention has 
said 
interior; and 
shaft carried within said housing 
a movable piston carried within said cylindrical bore 
being movable away from and toward said rotor 
shaft end surface to vary the clearance therebe- 
tween providing an adjustable bypass for fluid 
around said vane member. 
4. The device as set forth in claim 3 wherein said 
piston includes a threaded piston stem received 
4o 
and in which the speed of descent can be easily varied. through a threaded Opening in said cylinder head in one 
said piston stem further extending through an aligned 
opening in said end cap member; and 
a lever member connected to said piston stem ex- 
tending on the' exterior of said end cap whereby 
rotation of said lever varies the clearance between 50 
said piston and the end of said rotor shaft. 
5. The device as set forth in claim 3 wherein said 
piston includes an axial internal bore having a plurality 
of radial bores extending outwardly therefrom provid- 
55 ing channels for the displacement of said fluid as said 
piston moves in said cylindrical bore. 
6. The device ,as set forth in claim 1 wherein said 
channel means includes a plurality of perforations 
formed in said vane member adjacent the ends thereof 
permitting said fluid to flow therethrough to retard the 
6o rotation of said rotor shaft and said spool member 
connected thereto during unwinding of said cable 
member. 
7. The device as set forth in claim 1 wherein said 
channel means includes a cut-out portion in an end 
65 surface of said rotor shaft opposing said piston member 
so as to permit said fluid to move from one side of said 
vane member to the opposite side of said vane member 
by way of said channel means and said channel bypass. * * * * *  
been described using specific terms, such description is 
for illustrative purposes only, and it is to be understood 
that changes and variations may be made without de- 
parting from the spirit or scope of the following claims. 
What is claimed is: 
1. A descent device for emergency descents and for 
lowering equipment from tall structures and the like 
comprising; 
a cylindrical housing having an interior space con- 
taining a fluid; 
a rotor shaft carried for rotation in said interior space 
having an end portion of reduced diameter extend- 
ing through an opening in one end of said housing; 
a spool member carried by said reduced end portion 
of said rotor shaft so as to rotate said rotor shaft 
when rotated in a first direction while being rotat- 
able relative to said rotor shaft when rotated in a 
second, opposite direction; 
a cable member wound about said spool member 
having one end connected thereto; 
